Over the past two decades, there have been increased emphases on the topic of green chemistry and chemical processes. Utilization of non toxic chemicals, environmentally benign solvents, and renewable materials are some of the key issues that merit important consideration in a green synthetic strategy. The Datura Inoxia leaves possesses biomolecules such as cardiac glycosides, proteins, phenolic compounds, flavonoids and sugar, which could be used as reducing agent to react with ferrous and ferric ions and as scaffolds to direct the formation of Fe 3 O 4 NPs in solution. To the best of our knowledge, the use of Dhatura innoxia plant extract at room temperature for the bio-reductive synthesis of Fe 3 O 4 nanoparticles has not been reported. The formation of the Fe 3 O 4 magnetic nano particles was first monitored using UV-Vis absorption spectroscopy. FT-IR spectroscopy and TGA/DTG analysis further confirms the formation of plant protein coated magnetite nano-bio hybrid. The dried form of synthesized nanoparticles was further characterized using XRD, TEM.
Introduction
Magnetic nanosized particles have already been known for over 50 years, but research into their potential use in medicine and pharmaceutics is now the hot topic in this domain [1, 2, 3] . The unique combination of high magnetization and paramagnetic behaviour opens these materials to a Currently, a large number of physical, chemical, biological, and hybrid methods are available to synthesize different types of nanoparticles [15] . The nanoparticles formed using each method show specific properties. However, biosynthesis of metal nanoparticles by plants is currently under development. Green nanotechnology has attracted a lot of attention and includes a wide range of processes that reduce or eliminate toxic substances to restore the environment. The synthesis of metal nanoparticles using inactivated plant tissue [16] , plant extracts [17] , exudates [18] , and other parts of living plants [19] is a modern alternative for their production. Green synthesis of nanoparticles makes use of environmental friendly, non-toxic and safe reagents [20] .
The green method of synthesis of nano particles is easy, efficient, and eco-friendly in comparison to chemical-mediated synthesis [21, 22, 23, 24] . The chemical synthesis involves toxic solvents, high pressure, energy and high temperature conversion and microbe involved synthesis is not feasible industrially due to its lab maintenance. Since, green synthesis is the best option to opt for the synthesis of nanoparticles, therefore the magnetite nanoparticles are synthesized by using aqueous extract of Datura inoxia and ferrous and ferric ions. Magnetite was of particular interest due to its unique magnetic and electrical properties. Datura inoxia leaf extract was selected as it is of high medicinal value and it does not require any sample preparation and hence is cost-effective.
To the best of our knowledge, the use of Datura inoxia plant extract at room temperature for the green synthesis of protein coated magnetite nano-bio hybrid has not been reported.
Datura inoxia (family Solanaceae) is a common hallucinogenic alkaloid containing toxic annual weed, found in India. It is also use as an ornamental plant for its large leaves and large white flower.
The native range of Datura inoxia appears to have Mexico and the U.S. Southwest, India, and China [25] . Further Datura species are widely distributed in tropical and temperate regions of both hemispheres [26] . The plant has been used to treat asthma, diarrhea, as an analgesic, to control fever, kill parasites, and as a drug for clinical purposes [27] .
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In this present study it has been found that the proteins available in the plant extract have been found to be very effective stabilizing agent by forming a coating on the surface of the nano particle besides being acting as reducing agent for the formation of magnetite nano particles. These greensynthesized nano particles were examined by ultraviolet-visible spectroscopy; transmission electron microscopy (TEM), and X-ray analysis (XRD) to determine their size and shape; TGA and FTIR analysis were also performed to confirm the protein coating on nano particle forming protein coated magnetite nano-bio hybrid.
Materials and Methods

Preparation of Aqueous Leaf Extract of Datura Inoxia. Fresh leaves of Datura inoxia were
washed under running tap water to remove any debris and dust attached to the leaves and subsequently with Millipore water 3-4 times [28] . Leaves were air dried for two weeks at room temperature (25 °C). The dried leaves were finely powdered through grinding using Lumix grinder.
The extract was prepared by taking 40 g of powdered leaves in a 500 mL round flask with 300 mL of sterile Millipore water. Then the above was boiled for 10 min and sieved and filtered twice by using Watman filter paper No 42. The filtrate was collected and stored at 4 °C and used within a
week. Small amount of filtrate was dried at 80 C and analyzed by FT-IR techniques [29] .
Phytochemical Analysis. Qualitative phytochemical analysis of the leaf extract was performed following standard procedure available in the literature [30, 31, 32] . The result of all the analysis has been tabulated in the result and discussion section. Characterization of Nanoparticles. Magnetite (Fe3O4) nanoparticles synthesized by this green method were initially examined using Carry 60 Agilent UV -vis spectrophotometer. FT-IR spectroscopy of Datura inoxia leaf extract and magnetite nanoparticles was carried out in the range 4000-400 cm -1 by Perkin Elmer FT-IR spectrophotometer which confirmed that the protein present in the extract has the ability to act as reducing agent and stabilizer for Fe3O4 nano particles forming protein coated magnetic nano-bio hybrid. X-ray diffraction and TEM images were also taken to identify the nature of crystal and particle size respectively. Thermogravimetric analysis (TGA) was performed under nitrogen atmosphere at a heating rate of 10 C/min from room temperature up to 700 C which further confirms the protein coating on the magnetite surface.
Result and Discussion
The Datura inoxia leaves material was collected from the location Latitude: (Table 1) . FTIR spectroscopy was used to identify the functional groups of the active components based on the peak value in the region of infrared radiation ( Table 2 and Table 3) . FT-IR spectroscopy confirmed that the leaf extract has the ability to act as reducing agent and stabilizer for magnetite nanoparticles. The peaks at 1414.04 and 1020.48 cm -1 are attributed to the asymmetric and symmetric stretching vibration of COO-. The FTIR spectrum of DI powder has a characteristic stretching vibration band at 1321.45 cm -1 denoting the asymmetric stretching . These results revealed that the C=O groups were bonded on the magnetite particle surface.
Overall the observation confirms the presence of protein in leaf extract, which acts as a reducing agent and stabilizer for magnetite nanoparticles. formation mechanism has been discussed on the light of the discussion available in reference [21] .
XRD is an effective characterization to confirm the crystal structure of the synthesized protein indicating that sample has a cubic crystal system with no characteristics peaks of impurities were observed ( Fig. 4) . nanoparticles are approximately cubic, with mean diameters ranging from 7-14 nm).
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The transmission electron microscopy (TEM) micrograph for synthesized protein coated Fe3O4 nano-bio hybrid is shown in Fig. 5 
Conclusion
In the present study we report a green approach for the synthesis of protein coated Fe3O4 magnetic nano-bio hybrid using leaves extracts of Datura inoxia containing protein which have been found to be very effective stabilizing agent by forming a coating on the surface of the nano particle besides being acting as reducing agent for the formation of magnetite nano bio-hybrid. The Datura inoxia aqueous leaves extract appears to be environmentally friendly, so that this protocol could be used for rapid production of Fe3O4 magnetic nanoparticles. This is a simple, green and efficient method to synthesize Fe3O4 magnetic nanoparticles at room temperature without using any harmful reducing agents and any capping or dispersing agent. In the future, selection of such plants may create a new platform for realizing the potential of herbal medicines in nano science for drug delivery and biomedical application. This is a preliminary study of the biological mechanism for biosynthesis of nanoparticles.
